Obese mice have higher insulin receptor levels in the hepatocyte cell nucleus following insulin stimulation in vivo with an oral glucose meal.
Internalization of the insulin receptor occurs following insulin binding at the cell surface, which serves to attenuate the insulin signal as well as modulate the number of surface insulin receptors. Obese animals exhibit decreased cell surface insulin receptor number as well as defects in insulin receptor internalization and processing. The insulin receptor may also translocates to the nucleus of hepatocytes and adipocytes following stimulation of cells with insulin. The objective of this study was to determine if insulin receptor trafficking to the hepatocyte cell nucleus could be observed in vivo and whether this process was altered in obese compared to lean mice. Mice were fasted for 12 h to reduce serum insulin to basal levels. Animals were then given an oral meal of glucose to stimulate the binding of insulin to receptor in vivo. Hepatocyte plasma membrane and nuclei were fractionated to purity following the glucose meal. Levels of insulin receptor were determined using insulin binding assays and a Western blotting assay using anti-insulin receptor antibody. As the amount of serum insulin increased following the glucose meal, a corresponding increase in nuclear insulin binding occurred in lean animals but not obese animals (P<0.05). Following the glucose meal, insulin receptor detected in the cell nucleus was increased in obese compared to lean mice (P<0.05). Thus insulin receptor translocation to the nucleus was demonstrated in vivo following a glucose meal in hepatocytes of both lean and obese animals. It is suggested that serum hyperglycemia and hyperinsulinemia in obese mice increased translocation of the insulin receptor to the nucleus.